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The Dry Foark Creesk {roa whlch Lre waler is .o he derived rises
a the heart of ihe Uinte Range of Jountainsg at an elsvalbion of
0 foet, and flows in & genarad goutheasterliy direetion oy 28
, L0 its Junetdon with Awhley Oreck at w pualnt @ wiles nos che
gest of Vernal. The propused diversion peint id 13 mlles above the
qouth of Try Ferk, at an elevaition of 2400 feet,
FALREGIED
The drainage area above the diversion polnt if 15 miles loag,
with a maximurs width of 7 wlles, sud cOvVers 22,5300 aeres, Tha en-
.ire ares is densel, tizbered, belng a part of «ne Ashley Halionel
Porest, and ls entirely uninhabiied. The area i gurrounaded %y
mounisin ranges running from 9500 Lo 12,000 feet in elevaiiou.
The native rogk is red sandstone, whe slopes ars stecp anl '8
utper 0anvons ars heavily glaciated. The numerous suall luges
within Lhe watershed are ali ol placlial Crigaiie

y RAINFALL

No recofds of rainfall in this regicn are avallable, as the
U. 8. Weather Buresu has no statlons whatever in these mountains
nor in the higher altitudes elgewhere in ithie State. A recent
government report on- "Rainfall in Utah" says:- "It varies from &
to 25 inches annually at stations retwesn 2800 and 7000 feet,
end it is prcbeble that ae much as 30 inchss or more falls at
some places at the higher levels”. Judging fro: the location
topography of this region, it is safe to assuse that no part o
Utah has a greater precipitation than does this watershed. ™
prevailing stora winds are from the southwest, and ag the surroun=
ding mountains are highest on the nor theast, the cenditicnse are
most favorable for a heavy rainfall.

The mean annuali precipitation at Vernsl, altitude 5300 feet, is
10 inches. As no records have been kept elsewhere in this vieinity,
it iz diffiocult to estimate whatl the rate of inorease with altitude
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would be frexm Vernal to the head of Dr: For. . But from the reports
of increase of precipitation with altitude elsewhere under similar
topographic conditions, it seems that 3 1/2 inches per thousand feet
would be a safe estimate Lo make in this case. This would give an
annual precipitation of 31 inches, which agrees wiih t'e Weather
Burezu's estimate above quoted, I consider 50 inci:es a safe esti-

mate of ilhe mean annual precipitatlon over the whole of tl.e drainage
area under consideration.

RUN-OKF¥

Conditions on t%1s watershed are most favorable for a high
ratio of runoff to rainfsll. T'e slopes are ver. stevp, there is
but scanty soil, and the nsative rock is solid and of uniform texture;
this reducing the absorption losses to a mimimuwm. Lost of e
year's precipitation occurs as snow durin, the¢ winter months. As
the snow is 3ld sheltered from wind and sun by the dense timber R
growth, tve evaporation from the snow surface will probabtl, nct ’ "
excecd 2 inches of water during the season, and the total evapo-
ration during the remainder of tre year will, on account of- thre
low temperature and protection from wind, ‘e slight.

Considerine these unusual conditions and applying formulas
and diagrams of the bhest authorities on it'¢ subiect, we determine
the most probable runoff from a yesrly precipitation of 30 inches
to be about 23 inches. Thvis would give a total annual fiow from
the drainasz area of 55,000 acre-feet.

GOVERN /RNT REPORTS

™e only stream racings made by the 'I. S. Geological Survev
on Drv Forx Creek are those of 'r, . ¢, Reed in 1901 an3 1904,
as revorted in W. S. Paper V0,133, According to tris report, the
flow measaned‘at a point 1 mile helow the Companv's rroposed Diver-
sion point on Aug. 20, 1901 was 96 second-feet. It 1s aldo stated
that 1901 was one of th:o dry years but that recent rains had raised-
+he stream higher than usual at the time the gaging was taken.
This single gaging under such circumstamces is of 1little value in
the present investigation, The gagings of 1904 cover 1 period fronm
.ay 12th to July 15th, but werc taken at the mouth of Dry Forx
Creex 15 miles from t"e proposed diversion point, and therefore
nce . no., he considered in this connection.

GAGINGS
Early in the season of 1912, I established a gagin; station on
Dr;, rfork Creex at the proposed diversion point. +This was correctly
rated with a Price current meter, and gaging/s taken ar thai point
from 2 to 4 times & month till the present tlime, The flow on ‘ay

27th at the beginning of the high water season was 210 second-feet,
inereasins thence to the maximum of 420 on June 5th, thence falling
raduslly to 180 on June 350th and 85 cusecs On July 30th, The fol-
lowin,; table gives the complete record for th: season:

ay 27 210 cusecs July = 160 cusecs

Tune 4 420 " » 22 112 D

w10 300 " w30 82 2

LA S 210 & Aug.10 Ho "

« 20¢ 220 2 " 24 50 "

w29 230 o ) Ser. 5 65 i

=

27 212 " "19 40 "



The accompanyins discharge curve shows the approximate flow
for each day of the season, and the total discharge in acre-feet.
This gives a totsl amount from ‘ay 1st to Sep. 27th of 37,600 acre-
feet. Placine the average flow for the rest of the year at the very
gsafe estimate of 5 cusecs, would give 57,000 acre~-feet as the total
disclarge for the yesr 1912. This agrees very closely with the re-
sults already obtained ahove from the consideration of rainfall and
runoff.

It appears bhowever from all reports that the present season
has been s rather unusual -one in manv respects. The last winter
was 2 mild one and the snowfall fn the mount=ins wses rather lisht,.
The spring was late and the flood season wss aboui 2 weeks later
than is usual. The pregipitation durings *the syring and ezarly sgum-
mer, however, was above the average, 2nd the flow reached z lower
minimum in the early autumn than is re:orted heretcfore. Consider-
ing all of these points however, it seeums that tie total results
for tle year 1912 are not far from the average, ana the error if
any, in taking this year's records as & puide to tiie available
water supply, will probably be on the side of safety.

This amount of water if all properly conserved will irrigate
the entire 25,000 acres inciuced in the project, ailowing 2 acre-
feet per ascre per annum on the upper unit of 10,000 acres where the
ahbgorption losses are light, and 2 1/2 acre-feet per sacre on the
lower 15,000 acrcs of the project.

I i5 &lso a part of the Company's plan to store a2nd use the
waters of Paradise Park drainsge area amounting to 6000 acre-fect
per annum, also the flood waters of dosby and Deep crecks smounting
to about 5000 acre-fecet; thus insuring an ample supyrly for the
entire ares included in t'e project.

STORAGE

In order to control and properly distribute the water accord-
ing tc the requirements of the land for mos! efficient irrigation,
storape reservoirs msre = pecessary part of the project as a whole,
altho the upper unit of 10,000 acres can he served by the regular
flow of t»e stream without storsge. For this purpose te Company
has secured four rescrvoir sites; one on Deep Creek with a capacity
of 9200 acre-feect and three in the mountains with a comhined capa=-
citr of 49000 acre-Teet,

Ry starting the irrigstion season with all reservoirs full,
the upper serervoirs cen be drawn upon to supply the requirements
during April and !'ay @nd agailn replenished from thg surplus cf thre
June flood, thus doine double service. The following tahle shows
the available supplv and thz required draft for esach month of the
irrigation season, and the manner of handling the same thru tha
reservoirs. Proper deductions are nlso made for evaporation. All
quantitlies in the table sre given in acre-feet.

ionth Flow Reguired Left i Left in up- Zvapo-  Taste
1) iower resv. per resvrs. ration
¥inter 18100 2000 9200 4900 -——- 2000
Apr. 3300 4000 a200 4100 100 -———-
Wby ;8700 13000 8900 ———— 100 -————
June 17900 15000 6 700 4800 200 ————
July 7600 12000 2100 4900 2QO -
Aug . 4100 9000 TR 1900 200 ——

.Ser . 3300 4000 S 1200 ——- -
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The above table shows a surjlus of 1200 acre=fect in tie
regervoirs st tie close of the irrigating season. It also shows
that onc acre-fcot per acre is allowed for all the land after the
first of July, thus insuring against any shortmpge for the latter
part of the season. The above distribution can be handled by a
tunnel capecity of 220 cubic feet per second, since the upper re-
servoirs are above the tunnel and can handle the peak of the flood,
wrich would otherwise run to waste or require a greatly inceeased
tunnel cepacity to carry it to the lower regervolr. 1In the ahove
table nc account wes taken of the flood waters of iosby and Deep
Creek drainsgze zreas, all of which would go tc the lower reservoir
ag an additional safety factor.

DRY FOEX SI¥XS

About 2 miles below Lhe proposed diversicn point, the waters
of Dry Fork Creek sink intoc the porous stream bed, leaving thle
channcl for miles below entirely Qry foy tve grester rart cf the
year, This peculiar condition is true not orly cn Dry iork tut on
Ashley Creekand other streams to the eastwurd. On this subject
the government report shove mentioned sives tre following:

"4 peculiar feature of the streams between LVe Umnta River
drainege sres and Green River is that atl sore part in their course
they disappear except during th« spring flocds, and that all with
the exception of Dry ¥ork, reappear agein miles farther along every
year., Trv Tork disappears seemingly sltogether in one sink, vhere
it forms a pool, about 12 miles ahove the tuncition of this branch
and Aghle: Creek proper. - - - The pocl is =pparenily bottomless,
the water in its larger end »as a slow circular motimn, hut whether
this 18 caused by the incomin;- streamx or hv suetion from below
could not he determined. - - -Seven miles below ile pool are loca-
ted several springs, the upper and largest one being a hole 25 feet
in dismeter. This pool was perfectly dry, but a* the lower ones
there was an outflow of 3. second-feet. A regident of Dro fork
gsettlement since 127¢ stated that only once before, to his knowledge,
Yad these springs furnished water after the subsidence of the usual
spring freshet”. ‘

RECE..T IHVESTIGATIOLS
A series of thoro personal investigations carried on for the

past several mont'is at different points along Or. Forx Cireck reveal
conditiong cf flow etc., differin; somewhat from the findings of ir.
Reed in 1901 es repcrted ahove. In the first place, the sink re-
ferr-d to es tre seemingly boriomless pool now appears toc be gquite
thoroly silted up and has a maximum depth of not over 8 feet, The
stream at all stages flowed thru this pool without apparent dimi-
nution. The sinking began aboul a mile above thigs pool and con-
tinued for a mile or more below the pool. The water seemed to
gradually disappear in the porous gravel and boulders of the siream
bed, till the stream had wholly vanished. In this respect condi-
tiong thig year seem to differ somewhat from those reported dn the
past. Parties who have known this region for many years, state
that in past years the pool hes claimed the greater shate of the
lost waters, tho the formation has changed somewhat from year toO

ear.
o As an example of the action of the stream during the present
year, I give below the results of gagings taken along the siream

on July 18th:



At the gaging station located at the proposed diversion point,
the flow was 100 second-feet. One mile below the difersion point
the gaging showed 92 second-feet. This diminished rapidly to 42
cusecs at the sbove mentioned pool 2 miles below the diversion.

At the north fork junction 3 miles farbher on, the flow was only

12 cusecs, to which 10 cusecs were then added from the North Fork.
This flow of 22 second-feet fully disappeared within t e next mile.
The s+ream bed was then dry for 2 miles. The springs 8 miles below
the diversion point had a combined flow of 55 cusecs, which dimi-
nished to 30 before reaching Ashley Creek. The féllowing table
shows the flow in second-feet for differen® points along *he stream
at differen* dates during the season:

Place July 12 July 18 July 30 Aug. 10
Gaging station 112 100 RQ I
One mile below 100 92 75 8
2 miles below (pool) WY o R 1 <) |- 22
S miles below 45 - b, 43 18
5 miles below (iorth r¥ork) 15 12 6 0
From North Fork 12 10 ¥/ 5
% miles below - 0 0 0
7 miles below - 0 0 0

. 8 mi,bélpw. (opp. Sprngs) 8 6 3 0
irom springs 04 i 37 11
llead of Dry Fork valley 50 48 30 --
Dry Fork village 45 42 - -
Entering Ashley creek 35 30 -- 10

A1l the normal flow of Ashley Creck below its junction with
Dry Fork is appropriated and usded for irrigation ip Ashley Valley.
Also in Dry ¥ork valley about 800 acres are irrigated from the
springs above mentioned, which however in ordinary segsons cease
to flow quite early in the summer, The government report above
referred to states that "after the subsidence of spring floods,
the main stream receives nothing from Dry Fork". Consequently the
Ashlcy Valley irrigators are not dependent upon the Dry ¥ork springs
for any part of their supply. The Dry Fork Valley settlers however,
irrigate their R00 acres from the Dry Fork springs. Also in Ashley
Gorge a few miles east of the Dry ¥ork epringw, are located certain
springs which flow the greater part of the vear and therefore fornm
part of the water sppply for Ashley valley.

TESTS

T™he question has often heen raised as to whether these springs
in Ashley Gorge as well as the ones in Dry Fork are not fed thru
gome underground passage by the water sinking in Dry ¥ork canyon
below the proposed diversion point. To determine this question, T
conducted a very thoro investigation, which included among other
things, a series of color and chemical tests by methods approved
by two of the best consulting engineers in the West.

The color test consisted in disolving permanganate of potassium
in the stream above the sinks, ana testing samples taken each hour
for several days at the eprings in Dry. Fork and Ashley Gorge for
the appearance of the color. Baboratory tests showed the color,
even in minute Quantities, to be persistent in this water. Pre-
liminary tests on the stream also showed that the color carried
strong for several miles above ground; but in three separate tests
made at different times and at different stages of the stream flow,



no trace of color appeared at any of these pprings.

: The chemical test employed was what isg known sas the chlorinc
test, and consbdsted in disolving large quantities of coumon salt
at the sinks and testing for an increase in the chlorine content
at the springs. Silver nitrate was the reagent used, with potas-
sium bighromate as color indicator. Thiz makeg & very dellicate
and decisive test; but in two sep arate tests under varying condi-
tions, no traceé of chlorine apreared at the springs.

In these tepts, I was assisted by threce other men, including
& civil engineer and 8 chemistry professor. No palns were spared
to make the tests es thoro as rossible, ad the results seem to
justify the conclusion thet there is no direct connection between
the Dry Fork sinks 2nd the springs in either Ashley Gorge or Dry
Fork canyon.

The geologlic structure of the region furnishes additional
evidence on the subject. The native rock is principally a medium
soft sandstone, underlaid with limes®one, which outcrops irn a few
places in the canyon. Sandstone 1s a great absorber of water, and
limestone is liable to fissures, fault planes and sclution cava-
ties, all of which might readily bob the stream of its flow. The
stratification all thru the region is fairly uniform, with an aver-
age dip of about 5 degrees to the south, The Dry Fork springs are
located ¢ miles east-southeast of the sinke, and the Ashley Gorge
springs are 10 niles nearly due east of +he sinke. VWith the coun-
tey dipping tb the south, it seems quite unlikely that the water
which sinks, even if it found an underground channel, would even
reach sc remote a point at right angles to the dip, The sinking
is also spresad over & large ares, and differs in this respect from
year tc year, tho the effect is the same in all cases, About 15
vears ago, an attempt was made to save the waters of this stream
by constructing a flume around the sinks. The flume was construc-
ted snd for 6 weeks the stream flowed thru it, but the eprings re-
mained unaffected by the change. The water, however, soon sank
again after being released intc the channel, and the enterprise
was & failure. All these points seem to indicete that most of lhe
water whicl: sinks in Dry Fork finds its way down thru the porous
rocks to the great mass of underground water and is lost to ajp
practical purposes; &nd the proposed diversion of the same by the
Company will therefore not impair the rights of any water users
below.

Observations of temperature were also made as a part of the
recent investigations, snd showed that the temperature of water
was the same in the seversl springs of the Dry Fork group and was
constant at a&ll seasons, regardless of the varying tempersture &t
the sinks and elsewhere at the surface, indicating thatl the water
came from considerablc depth and had been long underground. The
gmall amount of underflow which came to the surface half a mile
above the springs, was of higher and varyving temperature.

The six springs of the Dry Fork group diminished slowly and
gradually in volume, regardless of the varying flow shove the sinks
ti11 the water table was lowered to the level of the upper spring.
Then the springs, one by one, ceased to flow, in order of their
relative elevation, till =11 werse dry, reducing the flow from 20
cusecs to zero within 12 days, while the stream above the ain%;

hed remsined nearly constant. ]
The Ashley springs flow much more uniformly snd much heter



in the season than do those in Dry Fork, and at some seasons of

the year have a flow even greater then the amount sinking in Dry
Fork, which is positive proof that they draw their suprly from other
gsources. A competent witmess who hes lived near these springs for
many years varifies this conclusion.

Government reports on Ashley Creek give the drainage ares and
probable runoff, and draw the conclusicn that much of the water is
permanensly lost and that the Ashley drainage area is capable of
furnishing very much more water then ever flowed from the gorge (see
Third Annual Report Reclamation Service). Also on Dry Fork the
drainage area between the sinks and the springs is larger than the
total area above the proposed diversion point, and is capable of
furnishing twice tke flow of all the Dry Fork springs combined.

CONCLUSIONS

Since the Company has tre onl, rights allowed by the State
Enginser's 0ffice on the waters 0T Try Fork abecve the sinlke, =nd
gsince it is the inevitsble conclusion from the above evidence that
any richts to the waters below that point will in no way be affected
by the Company's proposed diversion, the project is sssured of &
safe and sufficlient water supply to guarantee the success of the
enterprise.

Respectfully submitted,

(signed) J. Winter Smith,
Civil Engineer.
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